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Abstract of EP0981037 

A level (10) comprises a body (20), a body 
orientation detector (80, 82, 100), a laser beam 

(1 , 30) ' 3 laserbeam configuring lens 
i«n ' t2 u m , anuallv en 9 a 9eable lens switch 
(180). The body orientation indicator is carried by 
the body and constructed and arranged to 
indicate an orientation of the body. The laser 
beam source (130) is carried by the body and 

k °k d , and arranged t0 emit a laser "earn 

!Sm 5 6 S°^ y t0 u a location on a surface remote 
from the body the laser beam being directed at a 
predetermined orientation with respect to the 
body to nterrelate the orientation of the body with 

KE? t0 K ^ location on tne surfa <* remote 
from the body. The laser beam configuring lens 
assembly (160) is carried by the body and 
movable between a first position and a second 
position with respect to the laser beam source 

h» .if 6 K b6am confi 9 urin 9 'ens assembly splits 
he laser beam emitted by the laser beam source 
into a cross-hair beam configuration when the 
inn I? co _ nfi 9 uri ng lens is in the first position 
and enables the beam to be transmitted as a 
point beam that projects a point of illumination 
onto the remote surface when the laser beam 
configuring lens assembly is in the second 
position. The manually-engageable lens switch 
(180) is earned by the body and coupled to the 
laser beam configuring lens assembly The lens 
switc , (180) is manually movable to move the 
laser beam configuring lens assembly (160) 
between the first and second positions thereof. 
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(54) Laser level 

(57) A level (1 0) comprises a body (20), a body ori- 
entation detector (80, 82. 100), a laser beam source 
(130), a laser beam configuring lens (160), and a man- 
ually engageable lens switch (180). The body onenta- 
So" indicator is carried by the body and constructed and 
arranged to indicate an orientation of the body. The aser 
beam'source (1 30) is carried by the body 
ed and arranged to emit a laser beam fronV he .body to 
a location on a surface remote from the body, the laser 
beam being directed at a predetermined 
respect to the body to interrelate the onentat.on of the 
body with respect to the location on the surfa ce remote 
from the body. The laser beam configunng lens assem- 
bM160 is carried by the body and movable between 



a first position and a second position wrth respect to the 
faser beam source. The laser beam conf.gunng lens as- 
semb^its the laser beam emitted by the laser beam 
source into a cross-hair beam configuration when the 
"ser beam configuring lens is in the first 
enables the beam to be transmitted as a po.nt beam that 
Projects a point of illumination onto the remote surface 
whTn the laser beam configuring lens assembly ,s ,n the 
second position. The manua.ly-engageaWe lens switch 
(180) is carried by the body and coupled to he ase 
beam configuring lens assembly. The lens sw.tch (180) 
fs mTnu^y "movable to move the ,aser beam configuring 
iens assembly (1 60) between the first and second pos, 
tions thereof. 
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Description 



[0001] The present invention is related to a level hav- 
ing a laser beam source which projects a beam onto a 
surface remote from the level for interrelating the orien- 
iurface ' eVel With reSpec,toa ,oca,ion ™ remote 
[0002] The prior art literature describes levels having 
a aser beam generator mounted therein for projecting 
a light beam to a surface remote from a reference sur 
face on which the level is placed so as to interrelate the 
onen afton , or position of the reference surface with the 
remote surface. Levels with built-in lasers are also com- 
mercially available. A limitation of many such prior art 
tevels with built-in lasers is that the laser emits a co^ 
mated beam that projects only a point of light onto the 
ZZ 6 S J"*' A Simp ' e P0int of n 9 ht P r °i' e ^d onto a 

aZ *Z tranS,erS re,atiVe,y ,itt,e informa «°n 
about the reference surface. For the most part, a point 

ought only transfers, or interrelates, the position of the 
reference surface onto the remote surface; it does not 
transfer, or interrelate, the orientation of the reference 
surface with respecttothe remote surface. Forexample 
a point of light will not provide a reference that indicates 
an o ientat.cn that is parallel or perpendicular with re- 
spect to the orientation of the reference surface en- 
gaged by the body of the level. 
[0003] For example, U.S. Patent No. 3,897 637 de- 

ZTl V eV f WhiCh Carri6S a laser intem a"y thereof 
^chmcludesabeamsplitterwhichsplitsthebeam 
from he laser into two or more beams oriented trans- 

n^ Vr -9 :' 0rth0 9° nal W t0 each other to project a 
point of light onto different remote surfaces oriented 
transversely to each other 

[0004] IJ.S. Patent No. 5,531,031 describes a level 
having a laser carried internally thereof in a rotatable 
mount, o that a laser beam can be emitted from the 

SthUoH ;- Sele ^ ,ed ' variab,ea "3'etoprojecta P oint 
of light to a desired remote surface and at a selected 
angle with respect to the level. 
[0005] While these levels may provide a point of light 
reference on a remote surface and may be capable of 

ZZTV? P ° int ° f "' 9ht 31 Variable a "9 |es w »h re- 
spect to the level or to project multiple points of light * 

muHaneous. V, they do not transfer the orientation of the 
mT ^ h re,e : enCe surface ont ° *he remote surface. 
0006] It has been known that the orientation of the 
reference surface can be projected onto a remote sur- 
face by configuring the laser beam as a cross-hair beam 
with transverselyintersecting lines of light being project- 

bf oriln rem ° te SUrfaCe ' ° ne ,ine can - *» exa ^P'e. 

™ ? 38 10 bS Para " el 10 the referenca surface 

on which , the level is resting and the intersecting line can 

S ° 38 10 bS P ef P endicu| ar to the reference 
7?JJ P ° Siti0n 0f the level and reference surface 
on which the level rests is transferred by the point of 
intersection of the lines. 

[0007] Although a laser beam configured as a cross- 



hair is desirable and advantageous in many instances 
there are times when it is unnecessary and undesirable' 
and a simple point beam is preferable. For example the 
more concentrated light of a point beam can be protect- 

™l 9 T r ff nTOSinC ° mpariMnwrthas P |itbaa rn- 
[0008] Heretofore, laser levels having cross-hair split- 
ting capability have required disassembly in order to re- 
configure the emitted laser beam as a point beam and 
vice versa. For example, to achieve a split beam from a 
point beam source, a laser lens housing assembly must 
be opened and a beam splitting lens inserted therein 
To resume point beam projecting, the housing must be 
a n « a ^,° Pened and the b eam-splitting lens removed 
is S | here,ore ' an eed exists for providing a level 
having a laser projecting a beam, and overcoming or 
reducing these disadvantages. 
[001 0] According to the present invention there is pro- 
vided a level comprising: a body having a body surface 
constructed and arranged to be engaged with a refer- 
ence surface; a body orientation indicator carried by 
said body and constructed and arranged to indicate an 
onentation of said body, and hence an orientation of the 
reference surface when the body surface is engaged 

therew.th;ala S erbeamsourcecarriedbysaidbodyand 
constructed and arranged to emit a laser beam from said 
body to a location on a surface remote from said body 
he laser beam being directed at a predetermined orien- 
tation with respect to said body to interrelate the orien- 
tahon of sai d body, and hence the reference surface en- 
» gaged with the body surface, with respecttothe location 
on the surface remote from said body; a laser beam con- 
figuring lens assembly carried by said body and mova- 
ble between a first position and a second position with 
respect to said laser beam source, said laser beam con- 
as figuring lens assembly being constructed and arranged 
to spirt the laser beam emitted by said laser beam 
source into a cross-hair beam configuration when said 
laser beam configuring lens assembly is in said first po- 

40 T"' 6nable ** U ,aser beam t0 be transmitted 
as a point beam that projects a point of illumination onto 
a remote surface when said laserbeam configuring lens 
assembly is in said second position; and a manually en- 
gageable lens switch carried by said body and coupled 
to said laser beam configuring lens assembly, said man- 
ually engageable lens switch being manually movable 
to move said laser beam configuring lens assembly be- 
tween said first and second positions thereof 
[0011] It is an advantage of the invention that there 
may be provided not only a level having a laser project- 
mgabeam thatcan be configured as a cross-hair beam 
^talsoone that can also selectively project a point light 
beam if desired, without requiring disassembly of the la- 
ser lens assembly. The invention allows the provision of 
a level having a laser beam source which projects a se- 

h!l , V , C °" fi9U : able beam a surface remote from 
the level. A level may be provided that includes a laser 
light source that can be easily converted between a 
point beam and a cross-hair beam. 
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[0012] There will now be set a number of preferred or 
optional features of the invention. Preferably said laser 
beam configuring lens is carried internally of said body 
It may be arranged that said body is elongated and said 
body surface comprises an elongated flat surface, and s 
said body orientation indicator comprises a liquid-con- 
taining vial constructed and arranged to indicate wheth- 
er said flat surface is level in a direction of elongation 
It may be arranged that said liquid-containing vial is con- 
structed and arranged to indicate whether said flat sur- n 
face is in a horizontally level orientation. It may also be 
arranged that said body orientation indicator comprises 
a liquid-containing vial fixed within a mounting structure 
that is coupled to said body and constructed and ar- 
ranged to be manually rotated to a user-selected angle is 
to indicate an orientation of said body with respect to 
said user-selected angle. 

[001 3] In one particularly preferred form, wherein said 
body ,s elongated and wherein said body surface com- 
prises an elongated flat surface, said body orientation 20 
indicator comprises a first liquid-containing vial provided 
m a top portion of said body and constructed and ar- 
ranged to indicate whether said flat surface is level in a 
direction of elongation, a second liquid-containing vial 
provided in a top portion of said body and constructed 25 
and arranged to indicate whether said flat surface is in 
a horizontally level orientation, and a third liquid^on- 
taming vial fixed within a mounting structure that is cou- 
pled to said body and constructed and arranged to be 
manually rotated to a user-selected angle to indicate an so 
orientation of said body with respect to said user-select- 
ed angle. 

[0014] In accordance with another feature of the in- 
vention wherein said body is elongated and wherein 
said body surface comprises an elongated flat surface as 
it may be arranged that said body further includes a sec- 
ond body surface formed on a levelling flange extending 
laterally from a side surface and being elongated in the 
direction of elongation of said body, said levelling flange 
being arranged in parallel to said flat surface. In accord- 40 
ance with another feature, it may be arranged that said 
body has a threaded aperture formed therein construct- 
ed and arranged to permit said level to be secured to a 
tn-pod. 

[0015] Conveniently said body is elongated and in- 4s 
dudes an elongated flat surface, and said laser beam 
source is constructed and arranged to emit the laser 
beam from said body along an axis that is parallel to the 
direction of elongation. Conveniently said laser beam 
configuring lens assembly is constructed and arranged so 
to split the laser beam into a cross-hair light pattern hav- 
ing a first line arranged parallel to said flat surface and 
a second line intersecting said first line and arranged 
perpendicular to said flat surface, the point of intersec- 
tion of sa.d first and second lines being projected from ss 
said body along an axis that is parallel to the direction 
of elongation. Said laser beam configuring lens assem- 
bly may be constructed and arranged to split the laser 



beam into a cross-hair light pattern having intersecting 
lines bisecting an angle between said first and second 
lines. 

[0016] In some preferred constructions, said laser 
beam source comprises a laser module carried internal- 
ly of said body and constructed and arranged to gener- 
ate and emit a laser beam, a power source including 
electneal batteries carried internally of said body and 
electrically connected to said laser module by a power 
circuit to provide electrical power to said laser module 
when said circuit is closed, and a manually operable 
power switch carried on said body and coupled with said 
circuit and constructed and arranged to permit a user to 
selectively close and open said circuit to thereby turn 
said laser module on and off. 
[0017] An embodiment of the invention will now be de- 
scribed by way of example with reference to the accom- 
panying drawings, wherein like reference numerals des- 
ignate corresponding parts in the various Figures and 
in which:- 

Figure 1 is a perspective view of a level having a 
laser beam source embodying the present inven- 
tion; 

Figure 2 is a front-elevation of the level; 
Figure 3 is a back-elevation of the level; 
Figure 4 is a top-plan view of the level; 
Figure 5 is a bottom-plan view of the level; 
Figure 6 is a right-side elevation of the level; 

Fig. 7 is a partial cross-sectional view along line VII- 

VII in Fig. 4 illustrating a bull's eye level vial, a laser 
module, a moveable laser beam configuring lens 
assembly, and a bottom magnet of the level; 

Fig. 8 is a cross-sectional view along the line VIII- 

VIII in Fig. 2 illustrating a bull's eye level vial, a laser 
module and module hanger, and a magnet of the 
level; 

Fig. 9A is a cross-sectional view along the line IX- 

IX of Fig. 2 showing a laser beam configuring lens 
assembly in a first, laser beam-altering position; 

Fig. 9B is a cross-sectional view along the line IX- 
IX of Fig. 2 showing the laser beam configuring lens 
assembly in a second, non-laser beam-altering po- 
sition; 

Fig. 10 is a back-elevation of the level with a back 
cover of the body of the level removed to expose 
the interior components of the level; 
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Fig- 11 A is a schematic perspective view showing 
a laser beam module and a laser beam configuring 
lens assembly in a non-laser beam-altering posi- 
tion; and a H 

Fig. 1 1 B is a schematic perspective view of the laser 
module and the laser beam configuring lens assem- 
bly m a beam-altering position in which a laser beam 
is split into a cross-hair pattern projected onto a sur- 
face. 

[001 8] A level constructed in accordance with the con- 
cepts of the present invention is indicated generally by 
reference number 10 in the figures. In the illustrated em- 
bodiment, as shown, for example, in Figs. 1 -5 and 1 0 is 
the level 10 includes a body 20 with two fixed body ori- 
entation indicators 80, 82 positioned along a top edge 
of the body 20 and a variable-position body orientation 
indicator 100 positioned in a middle portion of the body 
20. A laser module 1 30 carried inside the body 20 (see eo 
Fig. 1 0) emits a laser beam through aperture 74, is pow- 
ered by batteries 33 housed inside the body 20 and is 
turned ON and OFF by a switch provided in the end of 
a battery tube cover 34. As shown in Figs. 9A and 9B 
a laser beam configuring lens assembly 160 is carried 25 
inside the body 20 so as to be protected from breakage 
and direct manual contact. The lens assembly is posi- 
tioned forwardly of the laser module 130 between the 
module 130 and the aperture 74 to permit selective con- 
figunng of the beam emitted by the laser module 1 30 by 30 
means of a manually-engageable lens switch 180 cou- 
pled to the laser beam configuring lens assembly 160 
[0019] The body 20 generally includes an inner block 
24 preferably composed of a strong and light-weight 
material, such as zinc or aluminum (see Fig. 1 0), which 35 
is covered by mating front and back covers 50 60 re- 
spectively. As shown in Fig. 10, in which front cover 60 
is removed to expose inner block 24 of body 20, inner 
block 24 functions as a main structural frame member 
0 which all other components of the level 10 are at- 40 
tached. The body 20 presents a flat, elongated body sur- 
face 26 which, in the illustrated embodiment, is on the 
bottom of body 20 and which functions to engage a ref- 
erence surface as will be described below. A threaded 
aperture 27 (see also Fig. 5) may be provided in the bot- « 
torn central portion of the bottom surface 26 The pur- 
pose of the threaded aperture is for attaching the level 
10 to a tn-pod. Magnets 28 may be provided inside the 
inner block 24 so as to be generally flush with the body 
surface 26 for releasably securing the level 1 0 to a ferro- so 
magnetic surface. The inner block 24 also provides a 
power-pack chamber 32 which, in the preferred embod- 
iment, comprises a battery tube for accommodating bat- 
teries 33 disposed therein in end-to-end alignment. A 
battery tube cover 34 is threadedly engaged with the in- ss 
ner block 24 so as to selectively close off the power- 
pack chamber 32. 

[0020J The front and back covers 50, 60 are prefera- 



bly formed of molded plastic and are connected to each 
other and the inner block 24 by means of fasteners 31 
extending through the back cover60, through connector 
apertures 30 formed in the inner block 24, and into fas- 
tener-receiving bosses (not shown) molded into the 
front cover 50. 

[0021] As shown in Fig. 2, the front cover 50 has a 
generally recessed middle portion 56 with a peripheral 
nb 52 having straight extents at portions of the periphery 
of the cover 50 and an arcuate extent below the fixed 
body orientation indicator 82. A raised, elongated por- 
tion 54 having an arcuate transverse cross-sectional 
shape provides an interior cavity that accommodates 
the power-pack chamber 32 of the inner block 24 and 
a raised portion 58 having an arcuate transverse cross- 
sectional shape that accommodates the laser module 

1 30, 

[0022] As shown in Fig. 3, the back cover 60 also has 
a recessed middle portion 66 with a peripheral rib 62 
having straight extents at portions of the periphery of the 
back cover 60 and an arcuate extent below the fixed 
body orientation indicator 82. Back cover 60 also in- 
cludes an elongated raised portion 64 having an arcuate 
transverse cross-sectional shape and defining an inte- 
rior cavity which accommodates the power-pack cham- 
ber 32. In addition, the back cover 60 also includes an 
elongated raised portion 68 having an arcuate trans- 
verse cross-sectional shape and providing an interior 
cavity which accommodates the laser module 130 
[0023] The front and back covers 50 and 60 cooperate 
in a mating fashion to provide a decorative and function- 
al cover for the body 20 of the level 10 and cover all 
surfaces of the inner block 24 except for the body sur- 
face 26. As shown in Fig. 6, the mating covers 50 and 
60 define a laser aperture 74 in one end of the body 20 
and as shown in Figs. 1-3, also define a rectangular 
notch 70 in the opposite end of the body 20 which ac- 
commodates the battery tube cover 34. The back cover 
60 also presents an alternative body surface in the form 
0 a flange 72 extending transversely from a side surface 
0 the cover 60. The bottom surface of flange 72 is par- 
allel to body surface 26 of the body. In the preferred em- 
bodiment, the flange 72 is provided in two co-planar por- 
tions extending transversely from the raised portions 64 
and 68. The flange 72 can be placed on a reference sur- 
face, such as piping, tubing, or other structure, to enable 
the user to determine the orientation thereof. 
[0024] The body orientation indicators 80, 82 and 1 00 
are constructed and arranged to indicate the orientation 
of the body 20. More particularly, the body orientation 
indicators comprise liquid containing vials for indicating 
whether the body surface 26 or flange 72, and hence a 
reference surface with which the body surface 26 or 
flange 72 is engaged, is in a level and/or plumb orien- 
tation with respect to a preferred orientation of one or 
more of the vials. In the preferred embodiment, the level 
10 includes three bubble vials as will be described 
[0025] The fixed body orientation indicator 80 prefer- 
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ably comprises a bull's eye vial provided along the lon- 
gitudinal center line of a top surface of the body 20 The 
bull's eye vial 80 is housed within an integrally formed 
tubular housing 36 provided in the inner block 24 of the 
body 20 and is visible through an opening formed in the 
cooperating front and back covers 50, 60. The top bull's 
eye vial 80 is constructed to indicate that the body sur- 
face 26 or flange 72 of the level 10 is in a horizontally 
level orientation when a gas bubble within the vial is cen- 
tered within a circular bull's eye in the top lens of the 
vial. More particularly, the bull's eye vial 80 is oriented 
with respect to the body surface 26 and flange 72 of the 
body 20 so that the bubble within the vial will be centered 
within the bull's eye when the body surface 26 or flange 
72 is placed on a reference surface that is horizontally 
level m all respects (360°) so that the body surface 26 
or flange 72 is horizontally level. 
[0026] The fixed body orientation indicator 82 prefer- 
ably comprises a barrel vial provided in a top portion of 
the body 20. As shown in Fig. 10, the fixed barrel vial 
82 is disposed within a rectangular opening 40 formed 
m the inner block 24 and is secured in a cantilever fash- 
ion by ng.dly mounting one end 84 of the vial into a hold- 
ing structure 38 formed on the inner block 24. A bracket 
structure 86 presenting a shelf extends from an opposite 
end of the vial 82 and provides a fastener hole through 
which a threaded fastener 88 may be inserted and 
turned into the inner block 24. A spring 90 is provided 
on a lower portion of the fastener 88 between the inner 
b ock 24 and the bracket 86. Accordingly, the orientation 
of the vial 82 can be adjusted by turning the fastener 88 
in one direction or the other. As known in the art, in its 
properly adjusted orientation, the vial 82 provides a level 
indication when body surface 26 or flange 72 of body 20 
-s disposed in a level condition (e.g., resting on a level 
reference surface) in the longitudinal body direction 
The front and back covers 50 and 60 define a rectangu- 
lar opening so as to permit the fixed barrel vial 82 to be 
viewed from the top and the opposite sides of the body 

(0027] As noted above, the barrel vial of the fixed body 
orientation indicator 82 is constructed and arranged to 
indicate when the body surface 26 or flange 72 is in a 
level onentation with respect to the longitudinal body di- 
rection when a gas bubble within the vial is centered be- 
tween two spaced rings extending about the perimeter 
of the vial. More particularly, the barrel vial of the fixed 
body orientation indicator 82 is oriented with respect to 
the body surface 26 so that the bubble within the vial will 
be centered between the spaced rings when the body 
surface 26 or the flange 72 is placed on a reference sur- 
face that is horizontally level in the longitudinal body di- 
rection. The body surface 26 and the top and bottom 
surfaces of the flange 72 are flat body surfaces that can 
be engaged with a reference surface so that the emitted 
laser beam can project information about the reference 
surface onto a remote surface. The present invention 
contemplates that only one body surface need be pro- 



vided (e.g., the flange 72 can be omitted). When prop- 
erly adjusted with respect to body 20, the vial 82 can 
also be used to indicate when a laser beam emitted from 
laser module 130 is level, 
s [0028] The level 10 also preferably includes a varia- 
ble-position body orientation indicator 100, which in the 
preferred embodiment, comprises a rotating vial assem- 
bly. In accordance with the preferred embodiment the 
variable-position body orientation indicator 1 00 includes 
'0 a circular housing 102 disposed within a circular open- 
ing 42 formed within the inner block 24 of the body 20 
A plurality of teeth 104 are formed about the outer pe- 
riphery of the circular housing 1 02. Spring-biased detent 
mechanisms 107 are provided about the outer periphery 
of the opening 42. In a preferred embodiment, three 
120°-spaced mechanisms 107 are provided The 
spring-biased detent mechanisms 107 include a pro- 
truding detent 106 that is urged outwardly by a spring 
1 08. The detents 1 06 engage the teeth 1 04 of the cir- 
cular housing 1 02 to releasably hold the housing 1 02 in 
a preferred angular position . 

[0029] A pair of laterally extending gripping portions 
110 extend outwardly from the housing 102 to permit 
manual gnpping and rotating of the housing 1 02 A cen- 
25 trally located elongated opening 112 provided in the 
housing 102 accommodates a barrel vial 114 securely 
mounted therein. An angular scale 116 may be applied 
to the outer surface of one of the covers 50 or 60 and 
pointers/indicators 117, 119 aligned with the opposite 
30 ends of vial 114 may be provided on the housing 102 
In the illustrated embodiment, the scale 116 is provided 
on the front cover 50. The angle of a surface can be 
determined or verified by placing the bottom surface 26 
or the leveling flange 72 onto the surface and rotating 
35 the housing 102 of vial assembly until the gas bubble 
within the barrel 114 is centered and reading the indi- 
cated angle off of the scale 116. In the embodiment 
shown, the scale 116 varies from between 0° to 90° and 
back to 0° as shown, enabling the vial 114 to be rotated 
"0 in either direction and still provide the angular indication 
[0030] Although the preferred embodiment of the lev- 
el 1 0 shown in the drawings includes two fixed body ori- 
entation indicators 80, 82 and a variable position orien- 
tation indicator 100, it is within the contemplated scope 
of the present invention to provide more or less than 
three body orientation indicators in any combination of 
fixed and/or variable-position indicators. 
[0031] The laser module 130 is disposed within an 
opening 48 formed in the inner block 24. One end of the 
so laser module 1 30 is supported in a mounting structure 
44 integrally formed in the inner block 24 and is secured 
within mounting structure 44 by an elastic band 49 (e 
g., rubber) wrapped around the mounting structure 44 
and the end of the module 130. An aperture 46 is pro- 
55 vided in the end of the inner block 24 (see Figs 7 and 
9B) through which a laser beam is emitted by the laser 
module 130. The opposite end of the laser module 130 
is supported by a module hanger 132. The module 
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hanger 132 includes a lower transverse shelf 134 an 
upper transverse shelf 136, and a connecting 

lot the r7 ng 45 . iS Pr ° Vided in the inne ' b| c<* 24 be 
ow the circular vial mounting structure 36. A threaded 

Str h e ° Penin945int0,heuppertransv ^esheJ 
136 of the hanger 132 to support the hanger 132 within 

e S oZ 4 8> A ' eaf - SPrin9 146 iS « 
the top of the upper transverse shelf 136 and the inner 

wa I defining the opening 48. The ,aser mil 130 ? S 

secured wthin the hanger 132 by means of a threaded 

138 mto the module 1 30 with a leaf-spring 148 disposed 
between the sidewall 138 and the module 130 The ori 
entabon o, the laser module 130 can be adjult ed by 
S" ° r b0th fastene * 140, 142. The lase mod 

w^s 1 58 °ZT d T ^ P0Wer " PaCk Chamber 32 by 
wires 158 extending from the power-pack chamber 32 

switeh . C ° Ver 34 Pf0Vides a P ush " b "«°n 

sw,tch for completing a circuit from the power-pack 

ert:,?' 0 h 6 laS6r m ° dU,e 130 to «S 

prefereblvT ^ Wi,h '' n the laser modula 130 is 
preferably a conventional diode laser 

[0032] As shown primarily in Figs. 9A and 9B a laser 

beam ^fig"rin gten sassemb.y160isdis PO S,nC 
of the laser module 130 between an end-wall 47 of The 
■nner block 24 and an end-wall 75 defined by the Tnt 

assembly 160 compnses a lens holder 162 in which is 
STl 8 Cr ° SS " hair ,6nS 164 ' The ,ens h °'deM62 is 
47 of the inner block 24 and is maintained in a trans 
versely centered position by dimples166 which contact 

cover 50 a9ainS< a " inten0r Wa " of the f ™* 

tSlh A manual| y- en 9ageable lens switch 180 ex- 
tends through a slot 55 formed in the front cover 50 and 

l C iTot ai? 6 ,3Ser ^ C ° nfi9Uri ^ £™ 
111 , ° Permit ,he ,ens assembly 160 to be 

^^^^^^^ 
Z °Trl if 1 4 ,S d ' Sposed in front of 'aser aperture 

l™lJZtT on shown in Fi9 - 96 in w » cb 2 

46 L ,\ ' S m ° Ved awa * ,rom ,a ser aperture 
46 and out of the path traveled by a beam emitted by 

the laser module 130. The cross-hair lens m is a 
beam p. llt|ng |ens ^ 164. a 

*; to a configuration. 9 More pai c 

£L u Fi9 ' 11B ' When ,he laser baa " con- 

beam me n zT v is in ,he first positi ° n - ^ 

oearn 131 enters the cross-hair lens 164 and is split into 
sp rt- earn 1 33 so as to project a cross-hair pattern 20 ° 
ontoa surface remote from the level 10. The cross-hair 
pattern 202 preferably includes a center po n 20 8 and 
ntersectmg lines 204 and 206 which are preferably or 

204 ,s preferably perpendicular to the plane of surface 
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26 and line 206 would thus, be parallel to surface 26 It 

205 S 2Tt e o f r d 3 S6C0nd Pa,> ° f interse «S e 

wSSZTJTZ 9 °° an9,6S betWee " "'" aa 
and 206, so that a 45° spacing exists between a rf 

* jacent lines of the cross-hair as shown 

wL "; ,heCOn,extofthe P res entinvention,theterm 
Ime ,n reference to the light patterns forming a cros" 
ha,r pattern may mean a continuous line of light an 

°«««? ' SheSl and or continuous lines. 
0035] On the other hand, when the laser beam con- 
figuring lens assembly 160 is moved to the second p 0 - 
srtion shown in Fig. 11A, the laser beam 131 istransrS- 
ted undisturbed to project or illuminate a point S on a 

tol! "r 306 - ,0Ca,i ° n °' P0int 200 corre ponds 
to the location of center point 208 of the cross-hat pat 

beam 1 31 passes when the assembly 1 60 is in the see- 
s' ond position, a second transmitting lens, such a a p a n 

ma n v S h Paren ; T 3 f0CUSin9 ,ens ' or a collimaigt s 
l b S Ud6d in the l3Ser beam confi 9"ring 'ens as 
sembly 160, so that the beam 131 passes throuqh the 

[0037] The level 10 can be operated as follows- The 
eve can be placed with either the body surfTe 26 0 
the flange 72 disposed on a reference surface and the 

- of SI Sre° n the b ° rf dV 20> 3nd th6reby the 0ri ~ 
™„h h f 6 SUrfaCe ° n which the lev *' is resting 
onent 6 ,; eterm ! nedorverifiedb yoneormoreofthebS 
onentat.on mdicators 80, 82, and 100, as described 
above. Alternatively, the level 10 may be SachS t 0 a 
35 Zmh aPertUre 27 ■ and a preferred 0 ^ntation of the 
ST ^ mdiCted bV 006 or more of the body orien 

The n CT: 80 ' 82 ' and Ca " be establ * • 
fr™ h* P M. Ur6 74 iS POin,ed at a surfa co remote 
from the level 10 and the laser module 130 is switched 

Iri.nl? fe ^ te SUrfaCe by projectin 9 the Position and 
or^on of the level 10 onto the surface. Forexample 
the height of a reference surface above a floor can be 
projected onto a wall that is spaced from the surface by 
Placing the level 10 on the surface and project the 

en ahons w,th res P e ct to the surface can be projected 
onto the wall by manually selecting a cross 

50 E? Additi ° nal adVanta 9 es a " d modifications will 
readily occur to those skilled in the art. Therefore the 
-nvention is not limited to the specific details and repre 

Z oir! ,0dimemS Sh0W " and ^scrLThS ; 
« mav T m ° di,ications to the embodiments 

may be made w.thout departing from the scope of the 
-nvention as described by the appended claims 
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Claims 

1. A level comprising: 

a body (20) having a body surface (26) con- s 
structed and arranged to be engaged with a ref- 
erence surface; 

a body orientation indicator (80, 82 100) car- 
ried by said body and constructed and arranged w 
to indicate an orientation of said body, and 
hence an orientation of the reference surface 
when the body surface is engaged therewith; 

a laser beam source (130) carried by said body is 
and constructed and arranged to emit a laser 
beam (131) from said body to a location on a 
surface remote from said body, the laser beam 
being directed at a predetermined orientation 
with respect to said body to interrelate the ori- so 
entation of said body, and hence the reference 
surface engaged with the body surface, with re- 
spect to the location on the surface remote from 
said body; 

a laser beam configuring lens assembly (1 60) 
earned by said body (20) and movable between 
a first position and a second position with re- 
spect to said laser beam source (130), said la- 
ser beam configuring lens assembly (1 60) be- 30 
<ng constructed and arranged to split the laser 
beam (131) emitted by sajd |aser beam 

130 into a cross-hair beam configuration 
(202) when said laser beam configuring lens 

assembly (160) is in said first position, and to 3s 7 
enable said laser beam (131) to be transmitted 
as a point beam that projects a point (200) of 
illumination onto a remote surface when said 
laser beam configuring lens assembly is in said 
second position; and 40 

a manually engageable lens switch (180) ear- 
ned by said body (20) and coupled to said laser 
beam configuring lens assembly (160) said 
manually engageable lens switch (180) beinq « 8 
manually movable to move said laser beam 
configuring lens assembly (160) between said 
tirst and second positions thereof. 

A level according to Claim 1, wherein said laser so 9 
beam configuring lens assembly (1 60) is carried in- 
ternally of said body (20). 

A le vel according to Claim 1 or 2, wherein said body 
(20) ,s elongated and wherein said body surface ss 
composes an elongated flat surface (26) and 
wherein said body orientation indicator comprises 1 0 
a liquid-containing vial constructed and arranged to 
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indicate whether said flat surface (26) is level in a 
direction of elongation. 

4. A level according to Claim 3, wherein said liquid- 
containing vial is constructed and arranged to indi- 
cate whether said flat surface is in a horizontally lev- 
el orientation. 1 

5. A level according to Claim 1 , wherein said body ori- 
entation indicator comprises a liquid-containing vial 
(114) fixed within a mounting structure (102) that is 
coupled to said body (20) and constructed and ar- 
ranged to be manually rotated to a user-selected 
angle to indicate an orientation of said body with re- 
spect to said user-selected angle. 

6. A level according to Claim 1 , wherein said body (20) 
•s elongated and wherein said body surface com- 
pnses an elongated flat surface (26), and wherein 
said body orientation indicator comprises a first liq- 
uid-containing vial (82) provided in a top portion of 
said body (20) and constructed and arranged to in- 
dicate whether said flat surface (26) is level in a di- 
rection of elongation, a second liquid-containing vial 
(80) provided in a top portion of said body and con- 
structed and arranged to indicate whether said tlat 
surface (26) is in a horizontally level orientation, and 
a third liquid-containing vial (114) fixed within a 
mounting structure (102) that is coupled to said 
body (20) and constructed and arranged to be man- 
ually rotated to a user-selected angle to indicate an 
onentation of said body with respect to said user- 
selected angle. 

' tin h e, H C ^ in9 10 3ny PreCedin 9 claim ' whe ™" 
said body (20) .s elongated and wherein said body 

surface comprises an elongated flat surface (26) 
and wherein said body further includes a second 
body surface formed on a levelling flange (72) ex- 
tending laterally from a side surface and being elon- 
gated in the direction of elongation of said body 
(20), sa d levelling flange being arranged in parallel 
to said flat surface (26). 

A level according to any preceding claim, wherein 
sa,d body has a threaded aperture (27) formed 
therein constructed and arranged to permit said lev- 
el to be secured to a tri-pod. 

A level according to any preceding claim, wherein 
said body (20) is elongated and includes an elon- 
gated flat surface (26) and wherein said laser beam 
source (130) is constructed and arranged to emit 
he laser beam (131) from said body along an axis 
that is parallel to the direction of elongation. 

A level according to Claim 9, wherein said laser 
beam configuring lens assembly (1 60) is construct- 
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ed and arranged to split the laser beam (131) into 

fJlf S " hair " 9ht Pattern (202 > havi "9 a fir st line 
(206) arranged parallel to said flat surface (26) and 
a second line (204) intersecting said first line (206) 
and arranged perpendicular to said flat surface (26) s 
the point of intersection (208) of said first and sec- 
ond lines being projected from said body (20) along 
an axis that is parallel to the direction of elongation. 

A level according to Claim 10, wherein said laser w 
beam configuring lens assembly (160) is construct- 
ed and arranged to split the laser beam (131) into 
a cross-hair light pattern (202) having intersecting 
mes (205, 207) bisecting an angle between said 
first and second lines (206, 204). 1S 

12. A level according to any preceding claim, wherein 
said laser beam source comprises a laser module 
(130) carried internally of said body (20) and con- 
structed and arranged to generate and emit a laser so 
beam, a power source (32) including electrical bat- 
teries carried internally of said body and electrically 
connected to said laser module (130) by a power 
circuit to provide electrical power to said laser mod- 
ule when said circuit is closed, and a manually op- 25 
erable power switch (34) carried on said body and 
coupled with said circuit and constructed and ar- 
ranged to permit a user to selectively close and 
open said circuit to thereby turn said laser module 
on and off. 
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